Self-citation behaviour of authors affiliated to an institution was studied through synchronous selfcitation analysis. From 2004 through 2015, Web of Science and SciVerse Scopus databases indexed a total of 1503 articles by authors affiliated to a university in India. Self-citations were prevalent in 62.23 percent of works and significant difference is observed in self-citation pattern with regard to co-authorship, size of reference list, authors' productivity, citation age, citation over time, and reputation of source publications. Statistically positive correlation is observed between number of co-authors and number of self-citations (p<.01). Inter-institutional collaborative works attract more self-citations than works of intra-institutional efforts (p<.01). Significant positive correlation exists between authors' productivity and share of self-citations (p<.01). Regarding the currency of selfcitations, authors tend to cite more of their recent works than the works of others. Articles published in Journal Citation Reports (JCR) indexed sources have more number of self-citations than articles published in JCR excluded sources (p<.01).
INTRODUCTION
Self-citations have remained the topic of interest for informatics from the days authors began to evaluate the performance and professional reputation of other researchers; and visibility and impact of journals they want to publish in. Studies based on self-citations begin with defining its meaning prior to discussing their findings. Self-citations have been looked at from different perspectives, such as author self-citation, journal self-citation, institutional self-citations (Van Raan 2008; Hendrix 2009 ), language self-citations, discipline self-citations and even webpage self-citations (Rousseau 1999) . Depending on the relation between citing and cited article and the nature of the study being conducted, authors have defined self-citations accordingly. When an article(s) cites other article published in a journal in which the citing article appears, it is called journal self-citation; if the citing and cited paper have at least one author in common, it is called author self-citation. Institutional self-citation is said to occur, when citing and cited paper have at least one author affiliated to the same institution. Likewise, in discipline self-citation at least one of the authors of citing and cited papers are from the same discipline. However, self-citation is commonly applied to study journal and author self-citations which contribute greatly to the literature. Page | 2 There are two approaches to conduct author self-citation studies: either to look at references list (bibliography) which authors give at the end of their papers or to consult any citation database to know who have cited their publications. Lawani (1982) has respectively described them as "Synchronous" and "Diachronous" self-citation studies. Both approaches have their own benefits and limitations. In case of synchronous selfcitations, self-citations remain constant with time. Here authors can manipulate citations only at the time of preparation of manuscript. Once it is accepted and published in a journal, the number of self and other citations remains constant and cannot be modified further. However, diachronous self-citations studies are time dependent as citations are subject to change with time. Authors can manipulate the citation count as and when they need to, provided they remain active and get regularly published in indexed journals. Besides, diachronous self-citations are subject to the coverage of the citation databases. Such databases will count only those citations which come from journals indexed by them. For example, for the same article we can get different citation counts from the Web of Science, SciVerse Scopus, and Google Scholar because of the different coverage of indexed sources by these databases. Thus, synchronous approach is viable for studies which are concerned with intrinsic citation behaviour of authors i.e., those which are primarily concerned with author self-citations while other parameters are least involved. For studies which involve other parameters such as authors' visibility, influence and impact of their scholarly endeavour, diachronous approach seems to be more feasible.
Self-citation studies conducted so far have either highlighted this practice at the journal level or have analyzed authors who have published on a particular subject or theme. Very few studies could be traced out where this practice is observed at the national level (Aksnes 2003; Flower and Aksnes 2007) or institutional level (Van Raan 2008; Hendrix 2009 ). These studies have mostly adopted diachronous self-citations approach with the aid of citation databases, particularly the Web of Science, as data source. The current study though not the first of its kind but is amongst the first few that aims to observe selfcitation behaviour of authors affiliated to a particular institution via synchronous approach.
OBJECTIVES
The study is designed to examine the synchronous self-citation practices of authors at the institutional level (or meso level) irrespective of their subject affiliations. The objectives of this study are: a. to examine the influence of co-authorship and collaboration on the count of selfcitations; b. to examine self-citations in relation to total reference count of publications; c. to determine the influence of authors' productivity on the practice of self-citations; d. to determine the currency of self and other citations; and e. to observe the influence of reputation of source publication on authors self-citation behaviour.
LITERATURE REVIEW
The literature on self-citation is huge and diverse. Ranging from mediocre to huge datasets, and from broader discipline to specific area of research, authors have accordingly Page | 3 observed this practice. Regardless of synchronous and diachronous approaches, authors report substantive difference in self-citation behaviour across disciplines and fields of study. Tagliacozzo (1977) observed 17.5 percent share of self-citations in the field of Plant Physiology and Neurobiology when book and monograph references are excluded from the total reference count. Dimitroff and Arlitsch (1995) found even distribution of articles with and without self-citations in the field of Library and Information Science. Synder and Bonzi (1998) found an average self-citation rate of 9.0 percent, varying from 16.0 percent in the Physical Sciences (Chemistry & Geology); 6.0 percent in the Social Sciences (Economics & Sociology) to 3.0 percent in the Humanities (Asian Studies & Art History). In 2000, articles published on Diabetes Mellitus comprise nearly one-fifth of all citations as author selfcitations (Gami et al. 2004) . In six biomedical journals, Falagas and Kavvidia (2006) (2015) found two-thirds of articles with self-citations.
While comparing self-citations with co-authorship, a number of studies reported an increase in the number of self-citations when more authors are associated with an article. Snyder and Bonzi (1998) reported it in the fields of Asian studies, Chemistry and Geology. Aksnes (2003) witnessed it in the publications by Norwegian authors. In the Ecological journal -Oecologia, Leimu and Koricheva (2005) also observed the same trend. Davarpanah and Amel (2009) witnessed significant positive correlation between the number of authors and self-citations in four Science disciplines (Electronic Engineering, General & Internal Medicine, Organic Chemistry and Plant Sciences). Costas, Leeuwen and Bordon (2010) confirmed this phenomenon amongst publications by the Spanish National Research Council's scientists affiliated to the fields of Biology and Biomedicine and Material Science. In Ecology articles, Pichappan and Sarasvady (2002) observed that the proportion of both synchronous and diachronous self-citations increases with the increase in the number of authors. Tolisano, Song and Cable (2015) observed that the last researcher in the author list of collaborative works are more frequent self-citers and are more likely than lead authors to cite themselves. There are also a few studies which could not either find any relation, or observe negative correlation, between these two variables (Glanzel and Thijs 2004; Huston 2006; Shah, Gul and Gaur 2015; Snyder and Bonzi 1998; Tagliacozzo 1977) . In Plant Physiology and Neurobiology, Tagliacozzo (1977) argued that the extent of self-citation did not appear to be related to the number of co-authors, and interpreted that when there is disparity in seniority among co-authors, the senior author provides most of the references, like a single author would provide in his/her publication. When the articles are co-authored by scientists of the same level of seniority, perhaps the authors exert a reciprocal restraining influence, so that each of them ends up citing less of his own work than he would if he were the only author. Huston (2006) also could not find any correlation in Archaeology papers between the number of authors and the quantity of self-citations. Snyder and Bonzi (1998) observed slight negative correlations in papers on Economics, Sociology and Art History. For macro level studies, Glanzel and Thijs (2004) reported that multi-authorship does not exaggerate the extent of self-citations. In the field of Library and Information Science, although Dimitroff and Arlistsch (1995) observed a positive relation between the number of self-citations and number of co-authors, Shah, Gul and Gaur (2015) could not ascertain such relationship. However, irrespective of the number of co-authors, Shah, Gul and Gaur (2015) found that collaborative works attract more citations than works produced at individual level.
Ageing of self-citations has also remained the interest of many authors. Studies found that authors tend to cite more of their recently published articles than the work of others (Aksnes 2003; Davarpanah and Amel 2009; Glanzel, Thijs and Schlemmer 2004; Peters and Van Raan 1991; Snyder and Bonzi 1998; Shah, Gul and Gaur 2015; Tagliacozzo 1977 ). Aksnes (2003) observed that the percentage of self-citations decreases when citations are traced for longer periods. Davarpanah and Amel (2009) revealed that the share of selfcitation decreases with growing time window. In general medicine literature, Kulkarni, Aziz, Shams and Busse (2011) observed a progressive decrease in self-citations after two years of publications, although they account for a greater percentage of citations early after publication. Snyder and Bonzi (1998) explained that for self-citations, authors are confined to their own articles published in their career, while for other works they are not subject to such restriction and can cite literature published much before they began their research careers. Tagliacozzo (1977) further added that the recency of self-citations is also related to the high degree of continuity (at least in the Biological Sciences) in the work of individual scientists.
Various studies have also been carried out to observe the relationship between selfcitations and sizes of reference list (Davarpanah and Amel 2009; as cited in Medoff 2006; Tagliacozzo 1977) . To determine whether size of the bibliography (reference list) has to do with self-citations, Tagliacozzo (1977) adopted synchronous approach and concluded that the extent of self-citation is unaffected by the size of bibliography. Johnson (1997) found that the number of references in an article has no impact on the subsequent number of citations received, suggesting that many bibliographic entries are made merely to recognize potential editors and referees (as cited in Medoff 2006 ).
MATERIALS AND METHOD
To conduct the study at an institutional level, it is imperative to study the citation behaviour of researchers affiliated to a particular institution. The study is confined to the publications of authors affiliated to the University of Kashmir. University of Kashmir is the oldest university in the state of Jammu and Kashmir, India. With 43 departments and 13 unique research centres, it offers higher education and engages in research activities in different disciplines of Sciences, Social Sciences, Arts and Humanities. The institution was a logical choice for the authors of this study as they are affiliated to this institution.
Web of Science and SciVerse Scopus, the abstract and citation databases, were used as data sources for the study. The main reason for the use of these two databases instead of one is to get a comprehensive list of publications. The year 2004 was chosen as the starting year for the study because from this year onwards the University of Kashmir has begun to offer electronic access to scholarly journals and online databases on a large scale. Prior to it, access was confined to a limited number of resources that were mostly subscribed to in print form. With plethora of resources available, authors have an unlimited choice for referring to scholarly peer-reviewed literature.
For both databases, relevant searching facilities were utilized and the search was confined to publications from 2004 through 2015 and to the following publication types: research articles, review articles and conference papers. Corrections, meeting abstracts and book reviews were excluded.
At SciVerse Scopus, search was conducted through 'affiliation search' facility. This feature enables one to determine and enlist works that are published by authors affiliated with a particular institution. The search was performed through the proper name of the institution -'University of Kashmir'. At Web of Science, the search was performed through 'Address field' which performs the same function as that of 'affiliation search' facility of SciVerse Scopus. Unlike SciVerse Scopus, Web of Science assigns a unique name identifier to every institution and it is only through these identifiers one can get a complete list of publications authored by researchers affiliated to a particular institution. For University of Kashmir, Web of Science has assigned institutional identifier as -"univ kashmir". As such University of Kashmir's publications were identified through the search phrase "univ kashmir".
Results from both databases were clubbed together and after a thorough examination and elimination of duplicate records, a total of 1503 publications were identified. A total of 885 publications were indexed by both databases, 549 papers were found in SciVerse Scopus only while 69 were unique to Web of Science.
For each publication, essential bibliographic details (author, title, source, year of publication) along with references available at the end of each article were downloaded and recorded in a Microsoft-Excel file. The 2015 edition of Journal Citation Reports (R) was consulted to get the Impact Factor of source publications in which authors have published their work.
Author-self-citation was considered when one of the citing author of an article and cited author in the reference list was similar. Self-citations were determined by direct examination of the reference list and all the publication types (e.g. journal articles, books, conference proceedings and reports) were taken into account. Problems with homonyms and author disambiguation such as spelling variance or misspelling of author names as reported by other studies were dealt with great care. In case of any doubt, authors were direct contacted (either personally or via email) and clarifications were sought.
Data were tabulated in Statistical Product and Service Solutions (SPSS) software. Initially descriptive statistics were used to examine the robustness of various statistical tests on the data. Highly skewedness and deviation from normal distribution rejected the application of parametric tests on the data. Thus, the current study is based on the results of nonparametric tests, using Spearman's correlation and Mann-Whitney U statistics. Studies have shown that with the increase in the number of authors, share of self-citations also increases (Davarpanah and Amel 2009; Falagas and Kavvadia 2006; Glänzel 2002; Pichappan and Sarasvady 2002; Van Raan 1998) . As per Costas, Leeuwen and Bordon (2010) each author comes with his share of expertise and past research experiences, and this more or less translates to additional self-citations. To check whether it holds true when authors affiliated to a particular institution are studied, Spearman's correlation test was conducted. Statistically significant, though weak, correlation is observed between the number of co-authors and number of self-citations (r=.143, p<.01, 662, n=1503) .
RESULTS

Authorship and Distribution of Self-Citations
Collaboration and Self-Citations
When it comes to collaborative works, out of 1408 co-authored publications, 825 articles (54.89 percent) are result of inter-institutional collaboration, i.e., in these publications authors from different institutions have worked together. The remaining 583 co-authored articles (38.79 percent) are endeavour of intra-institutional collaboration, i.e., authors from same institution have worked together (Table 2) . As per Herbertz (1995) , collaborative papers from researchers of different institutions have higher citation rates than those from researchers of the same institution; nonetheless, the former usually sees higher self-citation rates. This study also tried to find out whether total reference count and number of self-citations in inter-institutional collaborative works differ from works produced from intra-institutional collaboration. As evident from Table 3 , inter-institutional and intra-institutional collaborative works have statistically significant difference both in total reference count (p<.01; n=1408) and in self-citations count (p<.01; n=1408). Mann-Whitney U test confirms that the number of references are greater in inter-institutional collaborative works (median=31) than in intra-institutional collaborative works (median=26). Further inter-institutional works also have more number of selfcitations (median=2) compared to intra-institutional works (median=1). 
Total Reference Count and Self-Citations
As evident from Table 4 , the majority of articles (35.53 percent) listed references in the range of 21 and 40, followed by articles with references between one and 20 (32.53 percent). There are only 12.77 percent articles with more than 60 references. It is feasible to assume that authors who put a long list of references in their publications have also greater tendency to cite more of their own work while those who limit their reference count also do it with their own self-citations. Correlation test was conducted to confirm relationship between total reference count and number of self-citations. Statistically significant, though relatively moderate, positive correlation is observed between the two variables (r=.279; p<.01; n=1503). To examine this finding further, articles were divided in two groups: the first group includes articles with 40 or less references each and the other group having articles with more than 40 references. Results of Mann-Whitney U Test, as reported in Table 5 , indicate that the number of self-citations is statistically greater for articles having large list of references (median=3) than for articles having lesser number of references (median=1). However, no relation could be ascertained regarding the percentage of self-citations (p>.05). In other words, as the total number of references increase, so do the number of self-citations; however, the growth in the number of self-citations is not reflected proportionality with the growth of total reference count. Such kind of pattern is also observed by Huston (2006) in Archaeological articles and by Davarpanah and Amel (2009) in select fields of Science. The plausible explanation behind such results could be credited to limited choice amongst authors when it comes to cite their own previous works compared to other works which are always available in abundance. 
Authors' Productivity and Self-citations
As evident from Table 6 , nearly 49 percent authors (419) publish only one article each and 14.49 percent (124) published two articles each. There are only 88 authors (9.26 percent) who have more than 10 publications each. Davarpanah and Amel (2009) opined that authors who publish a lot have more opportunities to cite their own previous works rather than those who have limited number of publications. As such the number of self-citations will increase with the increase in the number of articles published by an author. To verify the same, Spearman's correlation test was conducted between authors' productivity and respective average share of self-citations in their publications. Spearman's correlation test affirms positive, statistically significant relationship of author's productivity with his/her average share of self-citations (r=.267; p<.01; n=856) . In other words, as the productivity of an author increases the average share of self-citations also increases. 
Publication and Reference behaviour of authors over time
Over the years, one can observe a cumulative annual growth rate of 23.75 percent in the number of publications. Also a cumulative annual growth rate of 4.41 percent is also observed in the proportion of self-citation bearing articles. As evident from Table 7 , the maximum number of 271 articles are published both in the year 2014 and 2015. A maximum of 74.17 percent of articles published in 2015 bear one self-citation each. It cannot be denied that the number of web resources especially those that are on open access have increased in the last two decades. Even toll-based publishers are now allowing their authors to deposit a copy of their articles in subject/institutional repositories (either immediately or after embargoed period). When it comes to subscribed resources, institutions also attempt to widen their access base of subscribed resources for their users. Besides, advancements in ICT have made it easier to search, retrieve and share relevant literature. Thus, it can be assumed that as we move forward in time, the size of reference list might have increased as the number of accessible resources to authors increase. We conducted Spearman's correlation test to gauge whether it holds true or not. Statistically significant correlation was observed between total reference count and year of publication (r=.246; p<.01; n=1503) . The current finding is in conformity with the results of Lin and Huang (2012) who also observed that with the passage of time authors tend to cite more. Regarding quantity of self-citations, there also exists relation between these two variables (r=.108; p<.01; n=1503).
Currency of Self and Other references
Regarding the currency of references, only those references are analysed which include their year of publication. Of the total 54664 references enlisted in the 1503 studied publications, 53840 references (98.49 percent) mentioned their year of publication while the remaining 824 references (1.51 percent) are cited without publication date.
As depicted in Figure 1 , the average range of self-citations is found to be 32 years with halflife of 2-3 years, while 75 percent self-citations are 5-6 years old, and 90 percent are 14-15 years old. In case of other-citations, the average range of citations is found to be 433 years (out of coverage in Figure 1 ). With half-life of 11-12 years, 75 percent citations are 20-21 years old and 90 percent are 33-34 years old. Thus, it is clear that self-citations are much younger than other citations. Regardless of whether the study is conducted through synchronous or diachronous approach, authors have also observed that self-citations tend to be more for recent works than citations to other works (Lin and Huang 2012; Synder and Bonzi 1998; Tagliacozzo 1977) . Amongst the most probable reasons, such behaviour may be attributed to limited research experience of authors. Authors could only have few decades of active research period and as such, the window for self-citation is least compared to other-citations where such limitation does not exist. Also, the interest of researchers may change over time and it is not necessary that they stick to the same problem throughout their professional careers. Researchers may explore many new areas within their field of specialization, which may or may not have any potential link with their previous works. As such if a researcher divulges into a new area, he/she is more likely to be treated as a young researcher rather than a prolific author. -2 -4 -6 -8 -10 -12 -14 -16 -18 -20 -22 -24 -26 -28 -30 -32 -34 -36 Cumulative percentage of
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Self Other reputation of source publication and size of reference list (r=.442; p<0.01; n=913) and also between reputation of source publication and number of self-citations (r=.261; p< 0.01; n=913) . Studies by Herbertz (1995) and Leblond (2012) also observed significant positive co-relationship between reputation of source publication and share of self-citations. Leblond (2012) summarized that high impact journals often choose articles written by large group of authors with high research productivity while novice authors most preferably select low impact journals to publish their work.
An attempt was also made to assess whether there exists any relation between total references count and number of self-citations in articles whose source publication were indexed in JCR and in articles whose source were not indexed in JCR. To check the same, data are converted into two groups: one group included JCR-indexed articles and the other group had JCR-excluded articles. Mann-Whitney U Test confirms statistically significant difference in the number of total references (p<.01) and the number of self-citations (p<.01) in articles published in JCR-indexed and JCR-excluded sources. Total number of references are greater in articles published in JCR-indexed sources (median=35) than in articles published in JCR-excluded sources (median=21). The number of self-citations are also greater in articles published in JCR-indexed sources (median=2) than in articles published in JCR-excluded sources (median=1). Table 8 presents these findings. 
DISCUSSION AND CONCLUSION
Self-citations may be regarded as a natural phenomenon which exists in the scholarly literature in a significant proportion (Fowler and Aksnes 2007) . It may be noted that where excessive self-citations are regarded as an abuse (Lawani 1982; Martyn 1975) , their prevalence in fair number is perceived as normal (Aksnes 2003) and even commendable, if only to avoid the repetition of already published information (Macdonald and Kam 2011) . Authors have mostly studied self-citations in specific subject fields, such as Plant Physiology and Neurobiology (Tagliacozzo 1977) ; Library and Information Science (Dimitroff and Arlitsch 1995; Shah, Gul and Gaur 2015) ; Ecology (Pichappan and Sarasvady 2002) ; Diabetes Mellitus (Gami et al. 2004 ); General Medicine (Kulkarni et al. 2011) ; Otolaryngology (Tolisano, Song and Cable 2015) , and have mostly examined self-citations with regard to their frequency in an article (the number of times they occur in an article).
To the best of our knowledge this study is amongst the first few to assess the prevalence of authors' synchronous self-citation behaviour at an institutional level.
Regarding the relationship between the number of co-authors and the number of selfcitations, statistically significant, though weak, correlation is observed. Increase in the number of actors in the scientific communication positively affects the self-citation behaviour. Adding authors to papers also means adding more self-citations, as every author will share his/her work in the form of citations as they have preference for their own works (Van Raan 1998).
When it comes to collaboration, works that are result of inter-institutional collaboration attract more self-citations than works of intra-institutional efforts. The possible reason as visualised by Persson, Glänzel and Danell (2004) is that authors from different institutions can be assumed to have different information exposures and habits.
Concerning the total reference count and quantity of self-citations, statistically significant correlation exists. Authors' productivity is found to be positively correlated with share of self-citations. The share of self-citations increases with the increase in the productivity of an author. This could be attributed more to the fact of incrementality of knowledge as current research builds upon and depends fully upon previous research (Snyder and Bonzi 1998) .
Regarding the currency of self-citations, authors are found to cite more of their recent works than the works of other people. With the rapid expansion in the scientific world, new researchers enter in the field of research, which have a limited set of works to be cited which for sure will be recent in their origin. With the limited number of recent works, they tend to cite those works which result in "self-citation recency phenomenon". Change in the publication activity of the authors over a period of time can also be contributed or related with this phenomenon. However, the fact that newcomers, transients, and terminators, i.e., scientists who are entering and/or leaving the community of active authors will surely have an impact on self-citations which will result in citing those works which are recent in their origin (Persson, Glänzel and Danell 2004) .
As far as relationship between reputation (Impact Factor) of source publication with the total number of references and number of self-citations is concerned, a positive correlation is observed. The point of interest is that the value of correlation coefficient between Impact Factor and number of self-citations is much higher than between Impact Factor and total reference count. Besides, it is also observed that articles published in JCR-indexed sources have larger size of references and count of self-citations than articles published in JCR-excluded sources.
In conclusion, although this study has observed association of varying degree between selfcitations with parameters like co-authorship, collaboration, authors' productivity, total reference count, and reputation of source publications, it would be early to extrapolate the findings. The authors have observed this phenomenon in one institution only. Further, efforts are needed to determine the robustness of findings in other institutions, where authors work in different social, cultural, and educational setups.
